Biosynthesis and post-translational modification of CD6, a T cell signal-transducing molecule.
CD6 (T12) is a 130-kDa glycoprotein present on the surface of human T cells. Previously, we demonstrated that the anti-T12 and anti-2H1 monoclonal antibodies recognized different epitopes on CD6, and both were capable of transducing activation signals to T cells. Anti-T12 augmented suboptimal signaling via the TCR/CD3 complex and directly activated separated CD4+ but not CD8+ cells. Structural characterization of CD6 revealed that it contained intrachain disulfide bonds, was N-glycosylated, and in activated cells was phosphorylated on serine. Given the functional significance of CD6 and its involvement in signaling via CD3 and CD2 pathways, we examined in detail the biosynthesis, structural characteristics, and phosphorylation properties of this receptor-like molecule. These studies demonstrate that the nascent CD6 polypeptide on both T cells and thymocytes in 88 kDa, and the immature N-glycosylated form is 110 kDa. After maturation of N-linked glycan and addition of sulfated O-linked oligosaccharide, CD6 appears on the cell surface as a molecule of 130 kDa. CD6 is phosphorylated in resting cells and can be hyperphosphorylated when stimulated by phorbol 12-myristate 13-acetate, indicating that it may participate in the major common signaling pathway mediated through protein kinase C. Concanavalin A-activated cells are phosphorylated at an additional site(s) on the molecule and cannot be hyperphosphorylated with phorbol 12-myristate 13-acetate. These physical features reveal additional clues about the physiological role of CD6 and its mechanism of signal transduction and strongly suggest that CD6 represents a physiologically important membrane receptor involved in T cell activation.